Defective repair of 8-hydroxyguanine in mitochondria of MCF-7 and MDA-MB-468 human breast cancer cell lines.
Breast cancer is one of the major causes of mortality among women in the United States. Although the causes of breast cancer remain unclear, it has been speculated that DNA base damage may lead to mutations that subsequently can be carcinogenic. Recently, defective oxidative DNA damage repair has been implicated in breast tumorigenesis. The major oxidative DNA lesion, 8-hydroxyguanine (8-oxoG), is increased in breast cancer, suggesting that this lesion may play a crucial role in the etiology of breast cancer. However, it is not known whether the repair of 8-oxoG or other oxidative base lesions is altered during breast carcinogenesis. We examined the ability of nuclear and mitochondrial extracts of two human breast cancer cell lines, MCF-7 and MDA-MB-468, to repair 8-oxoG lesion. We report that mitochondrial extracts from the two breast cancer cell lines are defective in the base excision repair of 8-oxoG relative to two noncancer cell lines. We also show that the incision activity of 8-oxoG was significantly lower in mitochondrial than in nuclear extracts in the breast cancer cell lines. The defective mitochondrial repair activity was not attributable to lower levels of human 8-hydroxyguanine DNA glycosylase, the base excision repair enzyme known to incise 8-oxoG in DNA. The repair of thymine glycol, another major oxidative DNA base lesion that blocks transcription and causes cell death, was similar in cancer and noncancer cells. Furthermore, nuclear extracts incised thymine glycol with a much higher efficiency than 8-oxoG. These data provide evidence for defective repair of 8-oxoG in mitochondria of MCF-7 and MDA-MB-468 breast cancer cell lines. These results may implicate 8-oxoG repair mechanisms in mitochondria of certain breast cancers.